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Abstract : 

PURPOSE: To well control a discharge speed or refill frequency even 
when the temp, of an ink jet recording head discharging ink with the 
formation of an air bubble changes by environmental temp, or self- 
rising of temp. 

CONSTITUTION: When the waveform of the drive signal applied to a 
heating element for generating an air bubble in ink by generating heat 
energy is set to a double pulse (split pulse), the generated air can be 
increased in the expansion speed as shown by a curve C (the inclination 
of the curve C) and, as a result, a discharge speed can be increased. 
By this double pulse driving, the circumferential temp, of ink (the 
temp, of the recording head) can be set low and a defoaming time can be 
shortened as shown by the curve C and the lowering of refill frequency 
can be prevented. 
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i 

X^^b. *OPi ^Pz <Ps 0BB»^^t-S2^0 

ist^v \^(D^mmij&xh^x. 

t}EKI(|fi^(Deft^ifc»d^2 KH z - 2 0 KH0«gffi 
Pi + Pi H-Pa <1/ (2n3 ) (luJJ 
MIB»«i*? OffiS^ >^n ^ \Zj^mLX!Rmr^1S((0 
:fUy^SO X&^Z.t^^l^WLtr^^>^-JjLyhB 

3 ] K»«^©Biiintc^ ^ x^mm^t/i^^ 

'r^».x^)V^-\z^r)-(>^\znM^^&'^'^. 
?ao^fiEl::^^o T-f ^rttWr S-f >^ hE 

SJEKli)M^(DBSl^ft&)0^ 5KHz'-20KHzCDtt 
S\Zt>^tt. Pi +P2 +P8 <1/ (5nB ) (n 

I \mmmm*'f(om:^'fuy!7\zmivxKat^ 
m^m 4 ] mmmmmiz^-D x^i^m^f)^^^ 

m\ZS>^t^. Pi +P2 +P8 <1/ (8nB ) (n 

I \mmmm^^(Dm&^::foy^izj^mvxmmt^ 

m^m 5 ] mms^(Dwmz^^x^mm^f)^^^ 
t^mx^)i^-\z^V'i >^iz^m^^±'^i^. 

mEmm^nommmmifi^ iokh2-2okhzo 

Km\Zi^^t^. P1 + P2 +P3 <1/ (1 On. ) 

(nB \mm^^^^(r>m^^':friy^\z^mLxmw} 
•r^!&(D:fay^m xii^^Lt^^Wit't^^y^^i^ 
:cy hmS^y KCDttfflWWm 

r^^.x^)V^-\z^ri^ >!;\z^m^^^-^'\k. 



(2) #BI¥5-9 2 5 6 5 

2 

^(D^mztif^Uox-i >^^\±m'r^^ y^i^jLy ms 

itfEKIilfi-^COffiSi^feft:^/^ 2 KH z - 2 0 KH z CDtt 
Blt*^>i#. Pi +P2 +P3 <1/ (2nB ) (n 

5-5 0 (pi/<>^» , ffire/^^i'xomffitti 5 

--3 0 (V) , 1 u s e c<p8 <5 jLi s e cTfe^C 
t ^-f v?x y hE»^y H<Dtt:fflB[«:& 

xx>>hffiftg«tC:feViT, 

-iz^r)^ >^\zmmt:^±'^it. mmo^^izt^^ 
iiEiKftm^^, Pi , P2 , Pa (D^n^n/'^)\^7. 

T±^U ;eiOPi ^Pa <Pa (7>m%^^t^2^0 
/VVT.lZ^'oXmfSuU Vi2'O<0/VV7.<Do'^il^Mmz 

^•r2>-f >^>?xy hEftSfi, 

vx^>hE»Seit:fcViT. 

oTO^^^qtffl-rs-OiJ^v^xry hE&^>;/ Yt. 
tSEKilffi^^, Pi , P2 , Pj Q^^tl^tl/VVT. 

30 T^«u *oPi ^Pj <P3 (DSifi^^^r-r^2acD 

2 KH z 2 0 KH 2 (^ttBICfc-g) ih 
tr. Pi +P2 +P3 <!/ (2ni ) (ni ttSftES 
fe5STco«ft$r:/n y ^ \z^nhxmm-^^&<D:fu y 

T*^Ct$:#ai-r-5-f >^^vx!y hEiiS^ 
[if *S 9 ] ^ > SrttfflbEfi&ff 5 fce&O'l' ^i' 

-\z^y)-(y^\z%^^^^^^. ^w&(o^mz¥f^it 
^x^ ^ttWr^^ y>7 vx hES^^y K 
itrEi^»m^«:. Pi . Pj , Pa Qy^t\,^nny\,7. 

T^Scb. ;0^-:5Pi ^P2 <P, 0i8«&*-rS2'^o 
n)\7.\z^-:^xmm^. ^2-:><r>n)\,7.(ho%m^mz 

5(? OK»^K&;d«5KHz-2 0KH2©ffiHtCfeS<i: 
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(3 

3 

Pi +Pi +P8 <1/ (5ni ) (rb ligtfESB 
SSTCO ^ D iC^J-ffl L TKlJ-r ^ IS CD □ :y 

itriaKKft^Sr, Pi , P2 . Pa o^n-^n/xjp;^ 

T^flcb. AOPi ^P2 <P8 (7)88^^^1-^2^3(7) 

OKKi^ieSc*^ 8 KH z - 2 0 KH z (DlBffilCfc^ 
Pi +P2 +P3 <1/ (8nB ) (ni liWE^ 

Mo 

ifriaKft©^^. Pi . P2 , Pa o-en^nz-^jvx 

T^«L, *^-3Pi ^P2 <Pb C0H«ftW'rS2a© 
/x;i/Xlc<koT««U. K2o(7)/i;VX05^ffl»Wlc 

CDB»H»[S:*« 10KHZ-20KHZ C^IBH t »^ t 

Pi +P2 +P3 <1/ (1 0 hb ) (na liME 

Bo 

:3T<>^€:a:mi"^^>^vxy hiaSA^y Ft. 

MEBiie^s. Pi . P2 , Pi cD-tn-fn/i;!/:^ 

Ti^Kt, 3&OPi ^P2 <P3 <Dm%^^'r^2Zi(D 

a)K»I^&&d^2KHz~2 OKHzOteHlCfcSi: 
€r. Pi +P2 +P3 <1/ (2nB ) (nB ttl9E« 



#il¥5-9 2 5 6 5 

4 

^SO T*-dT, WEttta-rs-OiJ^cDMIlS-B 0 

(p I /^y^m) , mtH/i;i/Xco«Etii 5-3 0 

(V) , 1 u s e c<Fz <b n s e crh^Z.t^1^ 
ISi:t-^^ >i7i;x 5/ hESi^B- 

10 0 0 1] 
[0 0 0 2] 

^^^vx^y hE»SB^c:feViT 
y^omm -^ttw* (£iiT. zo&^wd 

[p 1 /d o t] T^t^-T) {cMLT-eoS3t{t;€:fT3 

to 0 0 3] cn^mm\zi^\^^r&^n^^:f3i^mt. 

:5fRX^;i/:f - ICi: T-Y > ^ * lC^?a«r5E^$ ii: C CO 

^ v^m<r>\i-9^rz\tfitmm(D}i-^^$km t. e 

MSir >lJ**^<fttH-r ^ms^ t - H J: Jp^iiaJc :7 ^ 

^\tnt>t\z^\z}::-i^\z^^m^.^mm'^m^h«> 

[0 0 0 4] EJl±CD#t^;cll. t-iJ^-^MS-irVI^^. 
E»^yF3a»> W^«E®A!y H^«^-r^ffi«±lc 

[0 0 0 5] etfflaiS^aimsoftJfflicH-r^te©^ 

ft. »5^^4±E#ffia:*»Cffl^ien^^fttUT. ± 

IE^?ao^«lc^f^oTqttH"r^*Sl::*3V^TS^x:^^;l/ 

(o/vi'T.m^^it^'^^ctiz^r). R^Ts 

[0 0 0 6] sk±^hftmm(oiSimt. ^\zKkT(OA^ 
ommz^mn^. 

[ 0 0 0 7] 1) W8P/i5 

o 

[0 0 0 8] MS7^-F/N'!yi^^D« 

[0 0 0 9] 2) m^^y Hfia&ff 5 (^l-ffl/ie 
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[0 0 10] mMy^-v/-^y!7mr). 

[0 0 11] 3) m&o^ymm^n^ (.mmmi^ 

[0 0 12] 4) S^-(0\i-hn)l'7.(0/VV7.tm.m. 
[0 0 13] 

mmm^L^^tth^m] hii^Lm^tb. ±ei 

ffiMWtciS* 5 ii tic j; D jSS^ft^ififitf ^ 
[0 0 14] tft. t-^lrJ;5a«W!^inSBHri;^)jK 
^&ft*t<Eii$n, Eft's Ho«IStt^WAtt*<£TS 

[0 0 15] ±l32(0*a;tt, iJJilCfEbTtaSHS* 

fTd;^S;T*oT. ioD:i^safeSbfc"bot!$>i.*i. 

«)tC±#ax^;P:?- [WA«k-^CD5!gi« (W) ] 
[0 0 16] ±S33©;&SC«, SI«Sffi®IEft;-?'aS# 

<tn«. fixa— T>f-©Efi^©ttffl«^Ptffl3«S® 

(ga^ii) *^:*:#t»»-&lcttc©#il©f^»£«its 
[0 0 17] tfc, iaP!©:5)*tbT. E&A-/ H©*1- 

»-e©SSSH. -jRicSg«fiS©i^»iro^iTi4iS«^ 

[0 0 18] Sfc, ES'sy H©i£^ (0y;ttfa:ffit- 



#IB¥5-9 2 5 6 5 

6 

S«T*57;P5«©JR«**»;»C#Hfc*II 

[0 0 19] ±E*^4®*-;t;p;^ (KT. 

{bici£;i;fctttbfi-^a:tii)ts®xii£KiR-r#^.ett© 
tttb«^RttiiJSS©ttfflHi*S'>ttt>::t. 

i)m\z<<nm>&.\ziLh\^^:.ti>^^. iE«ftetms-?'«: 

[0 0 2 0] i:;i5T. ±5EL^ci5lcfi£*®iaa5IC<i: 
^.ttWMffll^Eirr5:*:#;a:SH® lot±. ttWlc^ft: 

[0 0 2 1] MAtf, E®A5/ Hfc@a#fisti;*;: 

$^(Ct±'J7^;USS»©«ft!^a:, «:tB!|*tt©^& 

[0 0 2 2] ->7>. 'fXD-. :/7 

'yi'©4fiO'f>i'lCJ:oTig]E$$n.&7JI/*9 
T«. rne>®-r>i'Sr!tfflf «)E®A<> H®^-61-3 

tiHI©jitWci5 * >::^©JWntc J; sfi«c©* 

g^ftic J;o T^bS 3 J: 0 ax v'-^llXv'S;^* 
S-&^®HR*fiT$*fc DTS. 
[0 0 2 3] ¥fiTfli«£E®-r5«^Tfc, 
®EftA.;;HlcqtUli^tt®^»i=&*i;?.i:, U7w';U« 
iSia©fiT-^5? U©JillDlcJ:-3T5£fr55^3 D:T:qt, 
3 HCJ: D1*t'<^'E»IC*l'»T-rC-^«««ttS5!^ 

tH«lc*3(tSM»©R^tt^i:^Sfi®fiT*SiS;i 

[0 0 2 4] gj6®-f >i'vx>y hEgSeT« 

ftE»«lft®«B (*iiie-3-hiHS-OHPfflijS!i 
if) ^Ee;?S; (1/tX • 2f\7.1S.E) tiSUTESA 
y Ht«Ee«K(*:t®K(R*|gAfcCEfiaS*a'Afc 

Kit^m^^h^. c®te^. Btm$nfc'r>i/®^?P 

'«'E«a«lr*6:i;T'f >d7 ®«:aijifl[*IWflit-« ii t 
5t5l«l«|Sl±®fc*®«!«®lOT**. 
[0 0 2 5] *»Ml±±JEoa;SCScfV»T:ft3nfc% 
®T*0. ■t-®BWt-r5t=:5tt, SR«fflS-^S5# 

ffllCioTE&A-/ H®jISdJ^ft:bTfe. ttfflj^S-^ 

i-y hE®A.> H®tta3S«i;&j*:fc.kt;'r >i7v'x v h 

EASIKSS^-r « C i 

[0 02 6] 
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7 

0. T&^t^^KUffT^^L. *OPi ^P2 <P3 CDK 

[0 0 2 7] ^fc. ^>^tB:fflblBftSfT'5/c:8e)C3!)-1' 
-r>^i7vx!y hlBi^^^;/Ht. irE^i;ffi^^. Pi . 

F2 , Pa o-^n€n/i;Pxi|g, /^;i/X«;jkra(B, 
::^i|i*^t,)io> *oSfeli]fT4£Sib, *oPi ^p, 
<Pj <^Bi«S€r*tS2::3£D/t;i.Xlw«fc':3T«!^L. K 

nr s d t ic J; t) . mMM<r>mmm:wm^m^ 

[0 0 2 8] 
[00 2 9] 

[0 0 3 0] :^^m\t. mm^y 

[0 0 3 1] f3::^. skT \z^t^mmrit. ±mmm 
[0 0 3 2] tt. mi^mi i^^mv. z(Di^wi/^ 



(5) 4^^^5-9 2 5 6 5 

8 

m%mz^^^ y^'mMmz'o\^xwm^. 

[0 0 3 3] m\tif^^Q^-%%mziS^t^^^%)V\^ 

[0 0 3 4] siti^si^T. vofH^iimffi. Pi \m. 

Pa H2#g(Z)/'^;i/X ^i'>b-h 
Pi . Pa . P3 ^*«6S:/5:i60«FlW&^bTVi^>o R 

Pi , P2 , Pa o^iTli^/i;!.^:^:-^^;^^^^) carafe 
20 'to^imz^^xn%^^W^i}^%^'t^1^.:L^)V^- 

\z^'ox^yi;^ \z%u^m^^\:^is.\r^^ z> timzwtM 

[0 0 3 5] >^y'^-)VV^^K\t. -/Vb-K/IJl/X 

cDMHsmt^fcje). ^^TS-iy^Vkn^y^omA^ 
^^^-^tt^fz.^\zim^ri^. ^<>t-hA;i/x 

30 ^m&<oismz^^x^^^. 

[0 0 3 6] mf^\t. H3 (A) (B) tr^T<t 

[0 0 3 7] ^3 (A) ^^XS (B) tt, 

[0 0 3 8] a 3 (A) (B) JC^SU^T, 1 }J± 

X2\t. -(y^^^m^r^rc^omiimgL'^titz^ 

2^t-:$'#-H9 (7;V^S11) 
i: tJi^S-^T ^ C t <t 0 ^ > ^ K 3 C nic-r > iJ7 ^ft 

ttiP7 5^j^rit^n, ■^n^n£oa:ffln7ttii-r>^K3 
[0 0 3 9] S3(c^$n>5iagi^!y Kd^fev^T, mm 

50 «E Vor = 18. 0 (V) , ;t-^>b-h/mXSP 
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(6) 
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s =4. 114 [usee] tL. ':fUh-h/Vlxm 
PiJ£rO-3. 0 0 0 [usee] coKfflTSE^b^irfc 

m4\Z^.t^'OfSil±a]&V6 [ng/dot] t 
^ly\:-h/VV7.m?i [usee] <i:CDH«;C«#6n 

[0 0 4 0] 04littaifiO7'^'t~hA;i^X«fe^^ffi<& 
VoliPi =0 [usee] (Ot^Olitmm^mL. Z 

(omtm3\z7Rt^y ]^m&\z^z>T^t.^. m\z. * lo 
^mmr(Dv,\t. saasTi =2 5t:(5[)«^TVp = 

1 8, 0 [ng/do t] 

[0 0 4 1] m4<Dma\z^^n^^v\z. i/i^t- 

A;:^;HliPi *«0;5^^PiLii^TII?^ftS«'bT«in 
/tJl-XifiPi j!itPiLit.tD:^^V^«8HTli-^0${l: 
/^;i/Xi|iPuuTffifaLg;^^;^:5o 

[0 0 4 2] Z.(D^5\Z. a;vxspi cD^<t(rM-r^ 

Kp = [ng/usec 

AP 1 

[0 0 4 6] t;^^. ;iCD»ftKpttfi*lCj;e.1'-Ny F 

m& ' mwim • ^ >^^^m\z^^x&t,^o rfs,t^ 

t:-h;i;i'XP i©±lSMPuitr;0«S^c^fc«). ^$ 5^ 

nscfcDtcssAy Hfe<o±sffiPxL«T^^«e)r. aita 

K:feJ:r;^>^IC:BliTHKr =3. 2 0 9 [ng/u 
s e c • d o t] T^olTco 

[0 0 4 7] •r?^t)"^> -f >^S?xty hEft^y HcDDt 

[ 0 0 4 8 ] 0 5 \mti^m<owAm^^^>tmsxt> 

[0 04 9] 
[SSc2] 

Kt = [ng/X: • dot] 

ATh 

[0 0 5 0] ^CD»»Kr 



*alC^NT**JSf?!ITlSPiL»T^l. 87 (us)T^ 
;:C0t^COttfli«}iViiT =2 4. 0 [ng/do 

t] rh-otz. ^Tz. PtffifiVd T^^ffiifti^^ffich;^^^^ 
c9/'^;^xi(iPiiAitt. PiMAx = 2. 1 [us] rfco. 

CCOi^COliWaViA. =25. 5 [ng/dot]T 
^oTZc 

[0 0 4 3] /VVxmf}^Pitii^K^±^\,^i&^, qtffi« 

[0 0 44] a4ii^"rpi =o-PiL»T [us] o« 
mm: 

[0 045] 

[ftl] 



dot] 



B (C2|5:*J6« ©Eft's ^/HlCfel'iTliKi =0. 3 [n 
g/r - dot] Tfcofco 

[0 0 5 1] S2«*^?^CD-||JiWltlib, ^\z;vv 

7.m^miz^^&m&mmmr^tzi^o)mx$>D. 

[0 0 5 2] 0 2{I^$n^cfcD(C. J±tilSfefffi]f3:£(T 

(1) Th ^To -JaPlCiz^aiffigWffll 

(2) To <T8 ^Tl "•5J'Sl/^;i'Xili«iifeit,J:Stt 

(3) Ti <Tb <Tc -Pi =OlcJ:^#Mffii 

[0 0 5 3] C<D^o\Z. A-/HiaffTe m««fiti 
To (««J;l 2 5 r) KTTfiSffKE l> fcE»A. H coS 
PllCj:':3TqfcfflfiC0SlH|l$ffVi, To jE;±C0Jtfe«Iii5l^ 
fiSTIt, 04HTffiMtfcp'Ut-h/x;vxcD;'^;V7. 

[0 0 5 4] JK±<0<i:^»C'\!y Ffi«iC«:UT«:mfiW 

^timt%o^^\z xox-(y^ \zm^m ^^^tzt^ 
o^mifi^i^t^\zfs,^tz^tim^(^ % (Diimmznt>n 

ft^^i^^f)^^r)^ ^oXs n)V7.m^m\z^^^^&u 
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(To) tU ;intcJ;r3i±iiiM^-5ecoMire!l«lU 

X ^^mr^ CtlZ^-D T5tttlfi€r W»f ^. 
[0 0 5 5] -LjEcDMSTd lli&lllrcfct5T§Si:$n 

do (ff!!;t«> 3 0 [n g/d o t] ) f)m^n^c ^ 

m^iz^^^xMft^^^WiMt Lxm&t^c tif^x^ 

[0 0 5 6] ±13 (1) (Dmmr\m2(Dummm\zM 
JSL, ±mvrzXo\zM\zmmmrmMioi±ibi^ 

m (^>i^^^m^\z^^^>^m^. m^^^z^^m 

^mtii&mt^ftiblZitm^&^CDTc =2 

:^cci«:aifiVLii ^^^Sn^cfc-^llf'Sc ^^\z. 
(1) c9feI«iSBS, r?S:t»^iasi^cDS/t;PXB^{i* 
SSJtWTttftiBOH 6 <;!) 1 IC^fi; 5 iCPi = 1 . 8 7 
s e c) . Pi =2. 6 18 (usee) , Pa = 
4. 114 (;t s e c) tbft. MpLX. C(Oim\m 

mom 7 \z^T'r-:/jv<D 1 ic^^sr-sjKjBT*^, 
[0 0 5 8] mmmm (2) (i. ^2CDA;pxii@^ii® 

±<Dit&»}^mz$>^m^ (W;i^^2 6'c-4 4'c^:) 
-tr^o, c:oias$iasir>ii-^5i*^i^S7{c^-rx~ 
>^;KctSoT:?'Ufc:-h/t;^xi|iPi $^{b$ii5o S 

A [Hex] , TT^t)^, mec^ix^-^ti^mtrx 

[0 0 5 9] @I8 0v-^>X$:#ML;^:6te>. 

s 2 mizmi^ti^/viTsi^^mizx^^ai&mm^z'D^^ 
xim-r^. 

[0 0 6 0] S8(I^1-v-^>X{i. M;^ff2 0ms 

e cm<Dmr)iL^^z^^xBm^ti^^(r>x^r). ^ 



(7) 1$H¥5-9 2 5 6 5 

ic. XT-:y:/s 8 2T«. &s±yi)'\zxhmmM'^m 
^My^xii^^ii*0^*^B&<fc86ic. ass© 
CD^-/ Hms^xx>;/>^s8 intk^vTzmmow-i^m 

T.-i d^sfjgcDiiaxxyp'ffiAT, r7^t>^. /i;px 

ilBPi m? \z^tf—':f)V^n\zMf&Vft^mfSo 

ID n)V7.n(Dmtm\zi^^r^\^&.;v\'7.m {0. is 

7 usee) mit^iktztt. ftamf^-Mlzmztl^ 

±ix: (2t:) ir*f^LTii^) xhtiil. xt->^:/s 

8 5Tn;l'XJgPi^3:-^CO^^^L. ^C0JI;^?+ATJ: 
•9'b;^tVia'&tiX5^!y>^S8 6-^x1^. S70x-y^ 
;^0#SBf'57^-:/;i<»^Sl'::>±tfSCtlrii9, P 
1 $:l:?WTa:aifi^fi«L, iTzCOm^-AT^ 

Xx!yys8 4-^ji^. 

5c ±mmx. MS«ft;{ciSi;TS!{t$-&5/t;px<i 
Pi o^-fb^ 1 m&/vi7.mt bftmMty^ - ha-; 
^(Dmmf^ (±>i^<Dmwmim) m±vxmsti^ 
^ >^(D^^m±r^rzibx$>^. 
[0 0 6 1] ei±(D^ofs.mmmmt^^tx. eg 

etai*Vdoir»LT. H7<^)'r-:r;HC,i:r)TB^T* 

[0 0 6 2] ilOffifflf^Tt^qtffiS^ftlriEt^iilft 
OWAtf'^^EecDJ:5>5;«'&r'fe±0. 0 2g«j;:«l 

^i^iHis ^u^rt/^xmz&<fs.o mirs^mtt^^ 
±r^i^. M\z u 7jv^'<Ar(Dmmr\mmmi^iK 

[0 0 6 3] mmmm o) \t. m2\z^ti^mmmiA 

m»^y KTjt. ««l;l«l 0 0 96x:i-x>f-TE& 

^ors.m'^\zm^. z<D^mx\t. ?i =o (use 

c) <h[.T;/<>b:-h/i;PX(Dv>^;i//^;i.xo^T 

5(7 [0 0 6 4] 07<D7^-yjV^ffl\,i, 0 
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H =4 6'C^TVdo = 3 0 [ng/dot] ^^piL^I^A 
V=±0. 3 [ng/dot] c^«ft«fflTPtffl*W« 

[0 0 6 5] ±m^mwzm^^zti}'^ojmf3:m»^y 

[0 0 6 6] S9«t:-3'#-Ho«»S±®STafeD, 
0(':feViT, a«ir>1i-2 0A43a:t;2 0BttS iltfi 

U^^t-^ 3 OA, 3 OBtth\ZA^->EW:'^ 

[0 0 6 7] El 1 0 ii. ^moy&ib&mwj&m^ 

t&rxmSt^y}^^S^ (Bk) . v7> (C) . 
(M) , <XD- (y) 46cD^>i^ic^jsUTiiA;t 

^icffifflbfcx^y Htt, »«S4 0 0 dpi, ISitHft 
S4KH2T, 1 2 8iiCDPtffln^*LTVi^. 
[0 0 6 8] H10Jr:feViT, CHY. M. C, BkCD 

>^^(C^j6trc4i@oE®A!y H:^-hU !y 

5/ H - h U ^i; C tt=^^ ^ U Ir ^ L T^S^CD«« 

^3E^-^t::J:oT»»-r^Kft-^;i'h 5 2 c^-SPiS 
HttlllC^Q^f::^le(^fci^(^3^«i^tpJt6i:^;&, 15, 

mimR-^tiTzM^zmhssm^mm'^. 

[0 0 6 9] m^^y \^t}-h^) yi>C\Z^^^i§im^ 

\zm&t^ti-h u yi^c<D»»p}mummz&^/vrM 

3 0 0 \m^^yV^^^^»(Dij-h^}y'yC\Z^ 
yi^2 0»ftirft^?5:oTa4'£**ffillCX5< FnJteT 
Vyi^2ii^^-2^:fii^i^B>\Z$>^tt\Z IBS a 5; 
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3,-yh\z^^^x. 4 0 ii3J:r;4 0 2H, ^ti^nu 
-(\::>ifmtLX(Dm^^^nm2:fu-]^. 403 

[0 0 7 0] SOOJi^^yT'aryhaOO 
[0 0 7 1] ail \t±.m^ >^ S^x y M2»gfi«w*5 

J(} [0 0 7 2] ZZX. soo\t±mnm^:f3.tz2yhn 
-yx$>o. m8\zx±mbrzi^-^>7s^^mnt^ 

01IAti-7^^nn>t!a-i$^l^ffiOCPU8 0 1. ^co 

^liJc«jCb;^c:/D^^A^g3 7fr^t/zT— t 

)WtfcROM8 0 3. 

^f^«fficD^^^^^ft;tRAM8 0 s^^r-rs. 8 1 
omi«x-^$'(7)«»&ji^;^i-3i^xKgii mmmr) 

a? F) 8 1 2$::frLTn>hn-^a:^«$n^o 

[0 0 7 3] 8 2 0««SX-r>y^8 2 2, §36 (ntf 
-) Mi65fc»^-r^fc:i5CD=i tf-X-l-^y 9^8 2 443 
::^ClsI«oei!j€:Ji^i-^fcJ6cr);*CilISX^ -/f^8 2 6 
16f^#«z<fc§ffi^A:^^S$f 5)X'<y5^PT* 
^. 8 3 Ott*-i^^^i?>'3>^:;^^-h#i?->3>* 

^r^U!y>?2(DfirE^£'ttffl*r5>fci^)CDir>-y-8 3 2, * 
^iy^U-7X<y^5 3 0^-&i5^#>:/fi[SttaiC!)fc«6 
ICfflV>S^r>•t^8 3 4». g««ffi?£)|ftffltSfc8e)tD"fe 

30 [0074] 840 \tm»5'-'$^mzf^\:xmm^y h 
om^m^mi^^mmr^Tzisbo^y ]^]iy^nx$> 

5, Ay HH^'1'/t<^HBJia«h-^3 0A, 
3 OB<£jEIIiT^;ii:[rt)ffiV^?>n^o iSJ^ir 
>-tJ-2 0A, 2 OB5&>G>iait»a5fi«n>hD~'^8 0 

0 JC A:^r 5. 8 5 0 fS^^'^' U y 2 &^*fiE;^(«(I (S 

1 0 CO^Eq&^^lRl) ir5g^»I$it^fefecr)^j£^E^-i5^, 8 
5 2 \t^(0 H ^-f A'T^^o 8 6 0 J^ffl^lf^r-^T^ 

[0 0 7 5] ±^C0^>^vx'y hE^Seit. 4fecO 
H;^-hUyvimif^Eft^(^EEPROMl 2 8 

iimii^nxi^^^o ROM 1 2 8 izi^m-^nrz^wt. 

^ >^ vx hE»S»omig!9:A^lCtti5^ttl$n^. 

ROUy^-^ tVX\t. E^Av; KCDI D#^, -r>iJ^ 
ft, iSii^fr, AyHvx-rx^>ir (HS) , 

«i:^»o C(Dv'-:/)Vt^-(>^\t^^y\^mz^(D\itWi^ 

50 te:^itji&i;T^^$nTVi^. ^:cDx-:/;w#-r>5'ic 
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me. 7 \z^.Lrzmr\t. 'T-':f)\/%^y^ (#^) 

(1. 8 7/x s ec) I'^ab^n-So 

0 7 ROMl 2 8(r<&jfft^Fn:tA.5/H1* 

[0 0 7 7] filo;c. HOi§::?A!y KB%C5 I 

^75i< F F F F H^S: ^ y Hi^i U t W»f UX ^ - 1 a 
vU7;^#•^;^^^FFFFHT>i^tn^^-^*v 

[0 0 7 8] gg^fnT(.iSiaS^!y H:^-hU 
gSf^CDRAMS 0 5 icEiat, frSA-/ K^tg^^n 

>'x-x^>yif« (HS) ^m^iL/vr. ^ymm 

[0 0 7 9] Eft^-; KOKft^frOte^felC-iDVi 

[0 0 8 0] r^iT, ewrftfttttRtaicM^f-s^-f 

^tr«. A-^H^DROM^fStUTID#-^, feita, 

iKij^fr(hLT/t;i/XP8 (Ov'-':f)Vt^^>^f)mP^t 
Ps «i^^46^. 

[0 0 8 1] njV7.Pz (Dv'-zfjit-^y^^mt. ^ 

[0 0 8 2] gi±(D^3\Z. KIK»*f^e^^<Dx 



(9) 4$ffi¥5-9 2 5 6 5 

J5 

[0 0 8 3] ':/V\l-h/'^}VX\zm'r^v'-Zf)Vt^^> 

[0 0 8 4] ^^^y H<DiBiXg±T&A'V f^OI±tb 
fi«^i&S!pKft*fr ^ry Htafi : Tb =2 

5. 0 CC) COig^rmSfras : Vop==l 8. 0 (V) 
(D^\Z, Pi =4. 8 7 (/z s e c) TPs =4. 1 1 
4 (usee) (D/VVX^^^^) TffK •^0!)fi?£»l 
^ttffi* : Vtu t-r^. '^\Z. mt^^lhm : Vdo = 3 
10 0. 0 [ng/dot] t(Dm^Vpo-VDi^jRisb. Z 

- h / X ; p X ± Rl ^ ^ > ^ i)- ft 1/ ^ > ^ X - :/ j 1/ 

jJ^^^^'liStUTROMl 2 8iCEi6^-li-T:fe<c 

[0 0 8 5] ^<D<k5&a:ffi«::«t^^>iS7i>tt 

[0 0 8 6] ±i*ufcyub-hA;pxPi im-ri)x 

5. O-cmcDt/Vb-h/^Jl/XiliFi 0±l8«&«ip 
ffi»i*fl=0±|gM (^A«Pi = l. B 7 usee) ^ 
DS<bTa:a«^*>i<L, «tpti:tH«Vi,o = 3 0. 
0 [ng/dot] iCifi-zftt^cfc-SJC-T'S, 
[0 0 8 7] afric> a:mScDi>:/iV:^ES^>:/ HTlt. 5S 
«fiK)&^g2|i?asc^^c)::^l^t-h/^;i'XftPi ottSr 

Vbo = 3 0. 0 [ng/dot] \Z7S:':Sn^^'^\zr 

30 

[0 0 8 8] &s±<0^o\z. ':fV\i-h/VV7s?i COP 

fc**^T t> $m leu® CD^S^bi^^t pi jg 1 3^ o 
[0 0 8 9] mi-mi l^#SiUTg£HSb;^c<t 

40 ^\z. ^^Mi'<Dmm^ntLX(Dm]/vv7.<Dm^(D 

-:ST. E»A..y Hoj&^:&8!|$«jc«miT'5;it'l>pI 
AaSI2(C^*rJ:aiCTo d^^»Ti ^•riteWj[^Vit)CO 

[0 0 9 0] tr^T. -r>^(Dti:m^t<>^?as 
t(Dm%\t. -mzmi 2\z7r:r^ouh<otu^. t 

5i? iCifJU-r^. ::o,t3)^-f >i^iaK(i:i±tliiSS«i:CDg|» 
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[0 0 9 1 ] TfitJi,. tttHSa^Vim , ttmSSM 
[0 0 9 2] 

[»3] Vin =k (dVi /B t) /Mi n k 

[0 0 9 3] ±a)!)ie.a«sn.5<t5t. Rtuiisii. 

staiS=&^Ji<-r5^:t (^fl:**5^t) 14. 01 ~ 
01 l&#MbTKi|gUfcJ;5lCv iR«tre^^5B41- 

[0 0 9 4] 013 tt«fa©^lK«rK t tS?a©(*«V 
[0 0 9 5] IBIBtf. Acta, 

[0 0 9 6] £t±<DC:t75i^, fag's?/ HOjaS. f)* 

[0 0 9 7] t::5*». a±0±5IClB®^<;/H©fiK 

01 3ics^$n?.<fc5tc, ttdliSSS:ii5<t?t5S-&ro 
ft«bCD;&*s, aja(t:«[VB *i«'>1-2)«S (C«ji 
SD )5«/h$<i(Hao#iJai^M*«fi<!a:5. u 

[0 0 9 8] z.mi.'iimmt. ttcibo«^0m 

[0 0 9 9] -t-CT, *%WTtt. IBSa?/ HOMS. 

[0 10 0] HI 4tt5aftsit?*H«i-r5/vwxta}a 

[0 10 1] 01 4lc43ViT, ^^M.l-\Zlyy^}\n)V 

«}R«?jas*j:t;»}Sfl2M*^-€-n-en^M©» so 
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\zmct^. 

[0 10 2] •»d!'jW'?;i'XA*BijpLfc«'& 
(a?a«^«l?)«S:*;«>i^*^6«?S-riS-ro^K) *3J; 

[0 1 0 3] ffioT, i^-©?^mWi:LfcJi^Tfc. 

[0 10 4] ;i©y:/;wt;i-xT^3Sft^^&fKij 
L.fc«^tc»4, 01~011tTSi9?bfc«fc5t;:, f3» 

[0105] tci^T, ±.mLity:f)v/vv7. (^mn 

)VX) ICOVST, Eft's!/ H©railftfr-t'«iB»litft± 
[0 10 6] 1) ffi^Pi . Pj . Pa KirJVsTlftltr 

St. fi!*©^:/;w^;vxBm{cPi , Pj ©ft-^*A 

nSCtS3^lttfct>©T*5fei6, 4^e.nfc*t:iI:K 
RI*-5£»cr-5Ci:!JJillgt?a:t)TViS. ij 
mstfift (Pi ) i^ltsmt^^ t*:±I^WP. -;£t 

■r-st. mnamm. (Pi ) *is®^?a«f/vwxpa 
[0 10 7] *5EWrtt. ;i©isc*#iti/fc«8*, WDD 

JR©;'^jl'X©Sljni^WPi iCjtifLT. i*:±HIS©^mP 
: aPi ^Pi Sj^ST-SiliTWliq/Vl'XPi CctS 

©^nn^fflPs ic?*bT. p» <P8 &sis-r^>ci: 

■p. #^e.nfcKSfflB»)^»!f*i-C3**J;t»Bfa©'f> 
^/j»}g(3cSa(S-P#5. p. ^P. tffc^t, ffl^mir 

miini^ (Pi ) t^i^m^ (p> ) toAv^x^^ss 

[0 10 8] atoT, ^ggSlCfeViTS, Pi ^Pi 

<p. sjuer-Biit^iftfeffsuvicitcfts. c© 
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nmmh is (v) u\^^h3o 
(V) ommrn^^n^. ^ib^^p^ ^p^ <p3 

^&»^>5KHz£;±. »Sb<[i8KHz£Jl±, $6 
lZ31ffiWIC« 1 0 KH 2 a±OiaSij[«lC*^UTS*T 

[0 1 0 9] X. Pa (om^^mLTh^^m&o^^ 

ft:30^f>, iMsec^Pa s e c^MMT^^ni: 

•c, ±ia*ftPi ^Pi <P3 ft««)T*sa;a:«*)&^# 
[0 110] 2) «E»«l*iCji£;u&iifctfiS«S^Slc 
[0 111] 'r>^i7ti:aiavd(p,/.pt) s?^^* 

4 0 0dpi ommm&i^^i^mm^'^mt'r^izit. 

^m»mmz$iLrmQ n l /mm* (D-f >^7?ra2i^S 

fe^^tr^. ccofcfe, iiei*fcmsc!siT;icDfrai5^ 

[0 112] it^X. ctDA*W;fegga^i:LTti. 

±EPi ^P2 <P3 ^m^L^^±m^mmv 

[0 113] 3) K»»igjR(D«::#cl6HlitPViTiB^ 

So 

[0 114] BiiSftScf (KHz) 13;, l2fiM«-^U 

y-tm^mz^-Dx^^^ifi. ±iB!*fri) Ttttu* 

ttffi€:#«-rn«, ffii&^ftScf«, 2KHZ-2 0K 
[0 115] 4) HcDttUlftSnB tU Z.(D 

mm (^:fuy ^mzm'A^m^ff^-DXffK : :/a 

[0 116] CZX. ±tdy:f)WVlX(D/Vl7.mP6 

$:p-=Pi +Pi +p, t^mrn\t. Pd og:^ 

ii, 31S&±T/nB iT:m»mm) t'ti>Z.tf>t'c^ 
So L;&iU Pd =T/ni ^:::^Dty^© 

i^^ii?^%?a^^i:s;i(h;5t^So isv^it, Kayo'^ 

i'ftftACDifcie)® h^>>?;^5'(D>^>r y'^>ifmfS^^&^ 
HffSo ZOTzib. ^'fuy^a:)m.W}(Dm\z/^)V7.0 
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[0 117] tSoT. JilB^frl) -5) COTT, P« 

C^S:^ (P. ) ..I \t (Pn ) .•x=T/Nb =1/ 

(nB f) rfet). Pd <i/ (hb f) 

S<, *fr3) <tD2^f ^2 OT^S;&^^, E 

Sj^iS»75t;i(Z)»Sffl(-*stt, Pd < (2n. ) trs. 
So ;ic:T. 8<l<Da:aiPTl :/D-;^<i:-rSi^. y: 
aPOftnB ;&5-?-n'?n6 4ffl, 12 8ffl, 2 5 6«T 
fentf, rn il-^n^ns. le, 3 2(h)^S« 

10 ^mmm^nt)U^^^'^\t. f±&a(Dmzf)^f)^t^^r. 
wimikik<Dmmx\t. Pd <i/ (2x8) ...c, 1-;^ 

^iJ-fe, 6. 25Msec<Pd <62. 5 /i s e c t>i 
S. 

[0 118] ^m\Z. -^n^tl^^f (^2 0) 
Pd <!/ (SiiB ) , 8^f (^20) <Dtt. Pd 
<1/ (8nB ) , 1 O^f (^2 0) (Dt^Fi <1 
/ (1 On» ) iftS. 
[0 119] ^tz. ±i^0^olZ. Pd =Pi +P2 + 
20 Pb <1/ (hb f) CDM«^«fcfPi. P2 . P, 
comtcliKTcOct ^ ;^H»*tfcSo 

[0 12 0] 1) Pi ;5l^^:^?^{r/^^<Tt). ^?&*rs 

lc^^^;a:::fet$cDP3 2: (ho 2) Pi (om±m 

\t. Pi(D/'^;vxcD^f-eS!?a^Lj^Vi::t. 3) ftc±/i 
;i'XiiiP2 fi, (Pa ) ... <^«fflSiaAav^^ff=T? 

[0 12 1] ±mmi&mxm.mvfciitmm&Mm 

30 ^i^^vhmmwi\zmm\^fz.m\z-D^^xwm^o 
[0 12 2] m^\i. n"h3fi^ffiffl-rs«^jaKWE 

3-hjffiCD«^Ji«raKfi|=0. 7mm, a:ffi^= 1 
2m/s »filffi^(D«^JiaEffiE«=l. 2 m 
m, «:tiia[«= 1 6 m/ s icKJ^TSo 
[0 12 3] rcDJ:'5;^a:fflaSc^Slfffi!fl, Sl-^l 

gfH^ii-S r i:(lcfc Dfra Z. i^?T€So 
[0 12 4] ejl±coi:-5l::, JffiKI£»d^:^^Vi*&lia: 

•rs;ih*^-c^So 

[0 12 5] 'A\Z. if^^^^J^U^^}>^\zmm\^ 

it*^<o-'m^m\zz:>\^^xm^t^. 

[0 12 6] ilCD>^U>^lt. 3tKgft|-g^$nS35! 
^^(OES-N.;; HSrfflliS«^-e$^S. ^E-qT. ES^ 
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[0 12 7] fX^. ±Emmm'V\t. ^:/)WVV7.(D^ 

Z.OWi^. ES^^y Kco^K^OD-as^a^tt. Z.(D 
m^^-fthx-f y!;\zv-^'-%^m»^^z.t\z^ 

[0 12 9] -eofC«W?&:#l«'^iK31tro^.iTfi, «^ 
*®#ff^4 7 2 3 1 2 9^5iffl#, |^^4 7 4 0 

t^ct\z^r:>x. mnMm»:mzmx:^)v^^^^ii: 

ffi^itr, *?^<.hfelOCD?S$:?^^-r^. CKDj^ftfg 
^i:UTH. *a«pfF^44 6 3 3 5 9^^m [^^ 

4 3 4 5 2 6 2nmmm\zmm^tir\^^^^ouh<Di}^ 

SbTViSo ±E»f^fflffiOMS±#*JCM-r^ 

a^c^*Hi^fFm4 3 1 3 1 2 4^mmm\zmn^tix 

^^^^m^Wi^t^t. ^^\z»titz^»^f7o:itf}^ 

[0 13 0] mm^y ]^(Dm&tLx\t. ±^(Dmm 
m\zmm^nx\^^^^^u^mu, m^i^m^t^ so 
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(o^'^^m^ mMmimi'^tz\m^mwm omz 
mmmffimm^mmzm^^tix^^^^m&L^m^r 

^*®l*ffF^4 5 5 8 3 3 3^^fflS, 3KS1#»^4 4 
5 9 6 0 0^^jffl»^ffiVi?5:«^'^*S!?g(I'&^n^t> 

1-^1$I|BH5 9 - 1 2 3 6 7 0-^^ffi^|Rx:^JU:f CDJE 
« S ® K-r ^) SBTL €:ti:tBffi tl»Jt:$ i^: 5) ffi^T 
6J^M0S5 9 - 1 3 8 4 6 1 -^^SlCS^^^i^cSl^t LT 

mm^Eo^'^>u^(oxh^xh. ^^m\z^nmm 

€:fll*{C«i*<}; < fr 5 t *tT €r ^ <k 5 IC&S Tfc 
[0 13 1] 5 etc, EiSSfi*^EST^SE»ffi*c7> 

;iE«A5/Hi:UTtt, «»E«A-/ Hosa^-frlCcfco 

[0 13 2] MA.X. ±0y(o^'9:^>'U7;v^'i*:/co% 

^yT'^-f :/cDES^^y fe^)VitiE®^^;/ 

?m^v Y^W^^^fz^^\Zh:^^mt%1I^Xh^o 
[0 13 3] ^fc. *^McDE»I^ScDm^bT, E 

a. E»i:[i5'joa:ffl&ff;^3^«a:a^e«:^tf^;i 

[0 13 4] ^fc, ^«^n^E&^!y H(7)aiS;^l^L 
<B&»cr?ViTfe. «l;iff^fiO-r>i^{c*fiSLTl<Bc^) 
^5^*«Sfrt^nrc:fe(0(7)ffi, E»fe-^«S&ftlcT^1fil?c 
CD^ > ^ ir ^tl&UTffijfeOftlStt ^ COTfe o T ^ 
ckVi, -r^it^-^. ^JAtfE®£BcDE®^-H<hLTli 
W<&^<D^m^(Dh'(D^m^-'^1i»X\tU<. EgA 

[0 13 5] $6t3SnxT. Eil±i£?Bb:/h*^B^^li^ 

ictsv^Ttt, ^>^^m.^t\yxm^\yX^^^ti^. 
<\tmt'r^ho:>^m^^x%^<. h^^^\t^>^i^jL 
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m^^WL^^i&^(j^^i&mmji^)v^t\^x^m^h 

m±t^tztb. mm^mr®iti.mm\zxoxmitt 

mmmzft^i^fcm^z^-DX-o^iititutu 
y^fj^m-^n^ho"^. mmmzmmt^^^x\t 
'rx\zmitbti^i^^h(D^(D^ofs.. mx.:^)v^<om 
iz^oxmxmt-r^^wo^yi/^gimt^m^h 

WBBflS 5 4 - 5 6 8 4 7 ^iia*<& l^ifi^^WBS 6 0 - 7 
1 2 6 0^4ij«lcE«Sn^<t5?i> #?LRv-hIH]«S 

m^^st^mznhxmr^^orsimmtLxh 
[0 13 6] ^e>irjjn^T, *!«^<>^vx-/ hia® 

[0 13 7] 

[%9Bo*!ift] ^iAi<Dwim^^m^t^f^^o\z. :^mm 
\z^n\m^(om^Kif^mw}m<Dz)t>9tf7'r^m 
n(oiAm^mii'r^z.t\z^'Dr. ^yi^iz^^-t^^ 
^(ommmm^mt^ztti^x^. cn\z^r)^>!7 

t^m(Di^m\z^':>xf±iatn^>(>^(om&mu 

mzmmt^:itf}^x^. ctiiz^D. ^ut^umt^ 

[0 13 8] COjg:^, m»^y \'(DWL&f}m^U&'P 
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mu :i^^m(o-nmm\zf}^f)^^i^m/vv7.cD/vi'7. 
m2] i^^m(r>-^mm\zf)^f)^^\±mmum:Sii:^m 

[^3] (A) ^^-a (B) li^l6WCffll.i3tEeA.>7 
[0 5] i^%mzt(^tf^^^Wtt^vY^tO^%^ 

10 T^rmMxh^. 

[07] *55^(7)-^J6WlcBIUA7 HiiSt;in(::^t 

[0 8] *565gco-SJg^jtz;5^*>s;i;i/;^««i8>'-^ 
[0 9] *^^i^-Slil«»JiifflV>;^ck-^#-H0«BS 
iK? [010] ifW^(o-%igm\zm^^y)]^tiy-:f^) > 

[011] ±E:/'J>i$'OfW»«£KS:^f::^Dy^0T 

[01 3] ^>!;^\z^^vitnMo>^&mm^^^Wt 

0Tfe^o 

[014] ^^*?(cH31Jpr^E«]/'^Ji/XlwWT^S£Sg^ 
[«F^©iJ25g] 

1 (Ptttit-i5') 

3 ^>^«SK 
7 ttfiba 

9 h-^'^-H (S 

1 1 7;i/^fi 

2 OA, 2 OB 

3 OA, 3 OB mmm\i-^ 

801 CPU 

4i? 8 0 3 ROM 
805 RAM 
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m2] 



vd 



Vdo 




r 0 
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[H4] 




j< Pi ( ;j sec) 
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